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115.  Absfroet 

^This  study  describes  a new  three-dimensional  anatomical  axis  system  based  on  four 
conventional  anthropometrical  face  landmarks.  Coincident  as  a coordinate 
(orthogonal)  axis  system,  this  reference  system  was  developed  to  provide 
convenient  orientation  of  the  head  segment  and  any  surface  landmark  in  three- 
dimensional  space  for  direct  comparisons  with  subject  populations.  Forty-four 
anthropometric  landmarks  on  the  face  and  adjacent  areas  are  defined  and  measured 
on  30  adult  female  and  male  test  subjects  participating  in  a study  to  evaluate 
protective  breathing  equipment.  These  data  provide  a basic  data  base  for  test 
subject  selections,  dimensional  correlations  of  face  types  with  equipment 
P«*'formance,  and  preliminary  design  criteria  (gross  structure  dimensions)  for 
dummy  test  devices  and  protective-type  breathing  equipment.  Individual  sets  of 
data  points  for  each  subject  are  presented  in  tabular  format  for  the  convenience 
of  data  use.  These  data  describe  only  a mid-range  adult  population  and  do  not 
i^spresent  the  dimensional  range  or  combinations  of  facial  characteristics  typical 
of  children  or  older  adults. 
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THREE-DIMENSIONAL  ANTHROPOMETRY  OF  THE  ADULT  FACE 


INTRODUCTION 

There  Is  a continuous  need  for  developing  human-llke  mechanical  devices 
for  use  In  safety  design  and  performance  testing  In  aircraft  and  automobiles. 

These  devices  should  have  more  realistic  human  characteristics  that  can  be 
faithfully  reproduced  In  size,  shape,  mass,  and  performance  than  those 
currently  available.  A greater  realism  requires  a greater  complexity  In 
defining  some  of  these  characteristics  In  real  three-dimensional  space  with 
known  dimensional  relationships  to  other  body  structures. 

Basic  to  this  three-dimensional  concept  Is  the  establishment  of  a 
coordinate  axis  system  that  defines  and  Interrelates  all  points  and  surface 
areas  of  the  body  and  provides  reliable  descriptors  of  all  measurable  points 
of  Interest.  A major  goal  of  this  study  Is  the  standardization  of  all  dimen- 
sional relationships  from  one  head-face  segment  to  another  by  establishing  a 
three-dimensional  anatomical  axis  system  that  Is,  In  effect,  coincident  with 
the  basic  coordinate  or  orthogonal  axis  reference  system. 

Although  there  are  limited,  lineal  (point-to-point  distance)  type  dimen- 
sions of  the  human  face  and  head  that  have  been  obtained  for  specific  design 
use  and  sample  population  descriptions,  there  are  few  three-dimensional  data 
available  and  Inadequate  facial  feature  descriptors  to  establish  a meaningful 
size-shape  range  of  civil  aircraft  user  populations  for  mask-type  equipment 
design  and  evaluation.  The  30  adult  male  and  female  subjects  measured  In 
this  study  were  specifically  selected  because  they  have  had  extensive  testing 
time  with  oxygen  mask-type  equipment  and  reasonably  match  the  population 
range  (Figures  1 and  2)  of  total  face  height  (Sellion-Menton  distance)  and 
total  face  breadth  (Bizygomatic  distance)  for  military  and  civilian  anthro- 
pometry studies  (1,2, 3, 4, 5).  A correlation  analysis  of  these  dimensional 
data  and  physiological  test  results  will  be  conducted  In  support  of  the 
current  Civil  Aeromedlcal  Institute  (CAMI)  oxygen  mask  evaluation  program. 

ANATOMICAL  AXIS  SYSTEM 

Unlike  conventional  surface  anthropometry  that  describes  a point-to- 
point  relationship  of  limited  boyd  features  and  is  not  necessarily 
dimensionally  relatable  to  other  body  structures,  a three-dimensional  anthro- 
pometry requires  a convenient  f ixed>orlgln  coordinate  axis  system  that 
provides  a known  spatial  relationship  with  all  defined  surface  points. 

The  coordinate  or  orthogonal  axis  system  (Figure  3)  used  in  this  study 
was  established  by  the  criteria  of  availability,  convenience,  and  reliability 
of  anatomical  landmarks  (subcutaneous  or  surface)  that  could  be  identified 
superficially  on  the  face  and  related  structures  of  the  head.  The  directional 
assignment  of  these  descriptive  axes  Is  also  compatible  with  those  axes  con- 
ventionally used  to  describe  basic  anatomical  sectioning  planes,  positions, 
and  orientations  in  space.  There  is  only  one  major  difference  In  the  rela- 
tionship of  conventional  anatomical  orientation  of  the  face  and  head  in  space 
relative  to  the  mldsaglttal  plane.  The  traditional  Frankfort  Plane  and  set  of 
defining  landmarks  are  not  used  to  describe  or  orient  the  head  In  any  spatial 
relationship. 
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FIGURE  2.  Comparative  dlatributlon  of  female  subjects  for  this  study, 
estimated  limits  of  combinations  of  Sth  and  95th  percsntlle  face 
dimensions  of  composite  military  and  civilian  aircrew 
anthropometry  are  Indicated  by  broken  line. 
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FIGURE  3.  Anatomical  axis  system  and  face-head  orientation  landmarks 
for  three-dimensional  anthropometry. 


The  origin  point  for  this  orthogonal  axis  intersect  is  Sellion  I’oint 
located  in  the  nasal  root  depression.  Points  Sellion  and  Menton  establish 
the  "Z"  axis  (superior-inferior)  for  the  face-head  segment  regardless  of 
position  or  orientation  relative  to  other  body  segments  or  external 
referancas.  The  "Y”  axis  (bilateral  left  to  right)  intersects  Sellion 
(origin  point)  at  right  angles  and  is  parallel  to  a coronal  plane 
which  Intersects  both  left  and  right  Inferior  Orbital  Rim  points  and 
is  perpendicular  to  the  "Z"  axis.  The  "X"  axis  (anterior-posterior) 
intersects  origin  point  Sellion  and  is  perpendicular  to  both  the  "Z" 
and  "Y"  axes.  The  resulting  anatomical  planes  formed  by  these  axes  are 
(1)  the  X-Z  plane  as  the  mldsagltt.al  pLane,  (.*)  the  Y-Z  plane  as  a coronal 
plane,  and  (3)  the  X-Y  plane  as  a transverse  plane.  Since,  by  definition, 
the  constructed  mldsagittal  plane  was  the  result  of  using  both  Inferior 
Orbital  Rim  points  to  establish  the  "Y"  axis  orientation.  It  may  not  be 
coincident  with  the  classically  defined  anatomical  mldsagltt.al  plane. 

In  Che  axis  system  defined,  all  data  points  are  expressed  as  a set  of 
coordinate  values  by  directional  signs  from  Sellion  Point  (0,0,0)  to 
each  of  the  eight  quadrants. 

ANTHROPOMETRY  METHODS 

The  selection  criteria  for  reference  landmarks  are  based  primarily  on 
Chose  features  or  structures  of  the  face  that  are  accessible  and  reliably 
identified,  and  that  adequately  describe  those  surface  areas  related  to 
equipment  design.  Some  of  these  landmarks  are  classical  standards  and  the 
others  are  modified  with  new  definitions  or  are  original  for  this  study.  All 
landmarks  were  Identified  by  small  Ink  dots,  unless  structurally  sviperflcial 
and  plainly  visible,  and  measured  without  distortion  from  tissue  compression 
or  facial  expressions,  with  the  svibject's  eyes  opened  and  teeth  in  normal 
occlusion. 

For  the  convenience  and  accuracy  of  measuring  procedures  with  this  par- 
ticular equipment  and  to  assure  head  stability,  each  subject  was  placed  in  an 
extended  supine  position.  The  posterior  surfaces  of  the  head  and  neck  were 
supported  in  a contoured  cradle  elevated  above  the  computer  plotter  board  and 
adjusted  for  comfort.  In  this  face-up  position,  all  landmarks  were  accesslbl 
for  placement  of  the  height  gauge  pointer.  Except  for  those  landmarks  locate 
in  the  midsagittal  plane,  all  other  landmarks  were  identified  and  measured 
bilaterally  as  right  side  and  left  side  as  follows: 

Bilateral  Landmarks 


Lateral  Canthus  Point  - the  lateral  Junction  of  the  eyelids. 

Medial  Canthus  Point  - the  medial  Junction  of  the  eyelids. 

Chelion  Point  - the  lateral  Junction  of  the  lips. 

Gonion  Point  - the  most  lateral  point  In  an  area  at  the  gonial  angle  of 
the  mandible. 
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Superior  Nose  Base  Point  - a point  located  at  the  beginning  of  the 
anterior  projection  of  maxillary  bone  that  forms  the  nasal  bridge 
(frontal  process  of  the  maxillary  bone)  and  the  Intersection  with  the 
fronto-maxlllary  suture.  In  the  living  this  point  lies  In  the  narrow 
depression  Immediately  medial  and  superior  to  the  Medial  Canthus. 


Middle  Nose  Base  Point  - the  most  lateral  point  at  the  beginning  of  the 
anterior  projection  of  maxillary  bone  forming  the  nasal  bridge. 

Typically,  this  point  Is  approximately  half  the  vertical  distance  between 
the  Superior  Nose  Base  Point  and  Inferior  Nose  Base  Point. 

Inferior  Nose  Base  Point  - the  most  lateral  point  at  the  Intersection  of 
the  nasal  ala  and  the  cheek. 


Lateral  Orbital  Rim  Point  - the  most  lateral  point  along  the  zygomatic 
frontal  suture  line. 

Inferior  Orbital  Rim  Point  - a point  along  the  Inferior  orbital  margin 
that  Intersects  a parasagittal  plane  passing  through  the  eye  pupil  center. 

Superior  Orbital  Rim  Point  - a point  along  the  superior  orbital  margin 
that  Intersects  a parasagittal  plane  bisecting  the  eye  pupil. 

Traglon  Point  - the  most  anterior  point  In  the  notch  superior  to  the 
tragus  of  the  ear. 

Lateral  Zygomatic  Arch  Point  - the  most  lateral  point  on  the  zygomatic 
arch  surface. 

Mldsaglttal  Landmarks 

Menton  Point  - the  most  anterior-inferior  point  on  the  chin  that  Intersects 
the  mldsaglttal  plane. 

Promenton  Point  - the  most  anterior  point  on  the  chin  projection  in  the 
mldsaglttal  plane. 


Infradentale  Point  - a point  along  the  chin  crease  that  Intersects  the  | 

mldsaglttal  plane.  | 

Stomlon  Point  - a point  at  the  Intersect  of  the  Interllp  line  and  equl-  I 

distant  from  the  bilateral  chellon  points.  I 


Subnasale  Point  - a point  at  the  median  intersect  of  the  nose  septum  and  ] 

phlltrum.  I 


Pronasale  Point  - the  most  anterior  point  on  the  nose  tip. 

Mldnasale  Point  - a point  equidistant  from  Selllon  Point  and  Pronasale 
Point  along  the  most  anterior-superior  aspect  of  the  nose. 
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Sellion  Point  - the  deepest  point  in  the  indentation  between  the  forehead 
and  nose  bridge  in  the  midsagittal  plane.  This  is  the  origin  point  for 
the  head-face  axis  system  used  in  this  study. 

Glabella  Point  - the  most  anterior  point  along  the  supraorbital  ridge  in 
the  midsagittal  plane. 

Frontal  Point (s)  - this  series  of  points  is  aligned  vertically  in  the 
midsagittal  plane  on  the  forehead  at  1-cm  intervals  above  the  Glabella 
Point. 

Seta  of  data  points  for  each  of  the  30  measured  subjects  are  presented  in 
the  appendix  as  Individual  tabular  format  listings  of  the  coordinate  values 
for  all  three  axes.  Since  these  data  are  not  Intended  to  describe  a compre- 
hensive population  sample.  It  Is  useful  to  examine  each  set  of  subject  data  as 
unique  combinations  of  size  and  shape.  This,  of  course,  cannot  be  done  with 
only  summarized  data  statistics  that  do  not  describe  the  real  and  unique 
dimensional  combinations  of  anatomical  features.  The  user  of  these  data  may 
reconstruct  a variety  of  actual  dimensional  combinations  as  profile  plots  or 
establish  comparative  dimensional  frequency  relationships  for  particular  needs 
or  Interest. 

THREE-DIMENSIONAL  MEASURING  SYSTEM 

The  basic  measuring  system  consists  of  a Hewlett-Packard  (HP)  9820  calcu- 
lator with  Interconnecting  HP  9864A  digitizer  and  X-Y  digitizer  board,  an 
HP  5300B  measuring  system  counter,  and  a custom-made  variable  resistance 
transducer  height  gauge.  The  calculator  is  programmed  to  establish  the 
orientation  of  a subject's  anatomical  axis  system  by  entering  (measuring)  the 
four  axis  origin  points  in  sequence.  On  command  all  data  coordinate  point 
values  are  stored,  the  three-dimensional  points  are  rotated  in  the  proper  axis 
alignment,  and  a final  data  tape  listing  is  printed.  The  measurements  were 
taken  by  adjusting  the  height  gauge  pointer  to  each  surface  landmark  in 
sequence  and  instructing  the  calculator  to  enter  the  pointer  position. 

SUMMARY 

Forty-four  anthropometric  landmarks  on  the  face  and  adjacent  areas  were 
measured  by  a three-dimensional  technique  on  30  adult  females  and  males. 

These  subjects  were  selected  because  of  their  participation  in  a concurrent 
program  to  evaluate  protective  breathing  equipment  that  would  provide  known 
performance  data  for  correlation  with  the  three-dimensional  anthropometry. 

The  range  of  gross  face  size  in  breadth  and  height  for  both  female  and  male 
subjects  is  reasonably  consistent  with  the  size  range  of  sex  groups  estimated 
from  military  and  civilian  populations  (Figures  1 and  2). 

A new  practical  anatomical  axis  system  to  describe  three-dimensional 
relationships  of  facial  anthropometry  and  definitions  for  new  data  points  have 
been  established  for  use  in  future  comprehensive  data  surveys.  Individual 
sets  of  data  points  for  each  of  the  30  subjects  are  presented  in  tabular 
format  for  the  convenience  of  data  use. 
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Table  2.  Three-Dimensional  Data  Polnte  Of  Female  Subject  F-20 
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0 

0 

■f 

10 

Frontal  +1 

- 

2 

0 

+ 

21 

Frontal  +2 

- 

4 

0 

-f 

31 

Frontal  +3 

- 

7 

0 

+ 

42 

Frontal  +4 

- 

11 

0 

+ 

50 

Frontal  ^5 

- 

18 

0 

■f 

60 

I 


A-3 

f 


i 


i 


I 


Table  4,  Three-Uineiielonal  Data  Points  Of  Female  Subject  F-13 

( millimeters } 


Right  Lateral 


Left  Lateral 


Bilateral  Landmarks 

X Axis 

Y Axis 

Z Axis 

X Axis 

Y Axis 

Z Axis 

Lateral  Canthus 

. 

16 

. 

46 

11 

15 

■f 

45 

10 

Medial  Canthua 

- 

9 

- 

16 

- 

12 

- 

8 

+ 

15 

- 

11 

Chellon 

+ 

1 

- 

26 

- 

73 

- 

2 

+ 

24 

- 

71 

Gonion 

- 

61 

- 

57 

- 

86 

- 

63 

•f 

54 

- 

83 

Superior  Rose  Base 

- 

8 

- 

13 

- 

9 

- 

8 

•f 

12 

- 

7 

Middle  Nose  Base 

- 

3 

- 

19 

- 

26 

* 

2 

18 

- 

24 

Inferior  Nose  Base 

+ 

1 

- 

19 

- 

46 

+ 

1 

+ 

16 

- 

42 

Superior  Nose  Bridge 

- 

2 

- 

6 

- 

6 

- 

2 

+ 

8 

- 

5 

Middle  Nose  Bridge 

+ 

4 

- 

12 

- 

23 

•f 

6 

+ 

9 

- 

20 

Inferior  Nose  Bridge 

+ 

14 

- 

16 

- 

40 

+ 

16 

+ 

12 

- 

3/ 

Superior  ilrbital  Rim 

- 

1 

- 

32 

+ 

13 

- 

1 

+ 

30 

i 

15 

liatcral  OrbltsJL  Rim 

- 

30 

- 

59 

- 

8 

- 

28 

+ 

55 

9 

Inferior  Orbital  Rim 

- 

V 

- 

32 

- 

22 

- 

7 

+ 

30 

20 

Traglon 

- 

30 

- 

71 

- 

'27 

- 

88 

+ 

68 

- 

Lateral  /ygomatlo  Arob 

- 

56 

- 

&) 

- 

16 

- 

52 

+ 

66 

- 

12 

Midsagittal  Landmarks 

X Axis 

Y Axis 

Axis 

Menton 

0 

0 

_ 

110 

Promenton 

+ 

10 

0 

97 

Supramentale 

+ 

6 

0 

- 

06 

Stomion 

+ 

13 

3 

- 

70 

Subnasale 

+ 

12 

- 3 

- 

50 

Pronasale 

+ 

26 

3 

* 

39 

Midnasale 

+ 

11 

2 

- 

19 

Sellion 

0 

0 

0 

Glabella 

■f 

4 

0 

+ 

19 

Frontal  +1 

+ 

3 

0 

+ 

22 

Frontal  +2 

0 

0 

+ 

32 

Frontal  +3 

- 

4 

0 

4- 

42 

Frontal  +4 

- 

8 

0 

+ 

51 

Frontal  +5 

- 

15 

0 

+ 

62 

A-4 


Table  5,  Thi'ee-Dlroen«ional  l>*tu  folnta  ot  female  Subject  |i' -02 

(lulllimetare ) 


ght  Latecpal 


Left  liateral 


Bilateral  bandiuai'lca 

X 

Axle 

Axla 

Axla 

X 

Ajda 

Y Axle 

L 

Axle 

Uateral  Canthus 

*>'> 

47 

14 

23 

i 

40 

12 

Medial  Canthua 

- 

12 

- 

13 

- 

13 

- 

13 

i 

20 

- 

10 

Chelion 

- 

r 

- 

3 

- 

73 

- 

3 

•f 

31 

- 

71 

iJonlon 

- 

HO 

- 

56 

- 

HH 

- 

76 

♦ 

61 

- 

81 

Superior  Noae  Baae 

- 

12 

- 

10 

- 

10 

- 

12 

+ 

17 

- 

7 

Middle  Noae  Baae 

- 

4 

- 

17 

- 

30 

- 

3 

+ 

22 

- 

26 

Inferior  Noae  Baae 

- 

1 

- 

lo 

- 

42 

- 

1 

+ 

24 

- 

40 

Superior  Noae  Bridge 

- 

5 

- 

H 

- 

4 

- 

3 

14 

- 

2 

Middle  Noae  Bridge 

4 

- 

o 

- 

25 

+ 

16 

- 

21 

livferlor  Noae  liridge 

15 

- 

10 

- 

3H 

t 

14 

■f 

14 

- 

30 

Superior  Orbital  Rim 

- 

H 

- 

20 

+ 

4 

- 

10 

32 

■* 

7 

lateral  iirbltal  Rim 

- 

34 

- 

55 

- 

12 

- 

32 

■f 

56 

- 

12 

Inferior  i.'rbltal  Rim 

- 

14 

- 

20 

- 

23 

- 

14 

32 

- 

20 

IVaglon 

- 

')6 

- 

71 

- 

32 

- 

05 

•f 

a 

- 

31 

bateral  S.ygomatlo  Arch 

- 

02 

- 

60 

- 

26 

- 

66 

71 

- 

23 

Mldaaglttal  bandmarka 

X Axle 

Y Axle 

Axle 

Menton 

0 

0 

113 

I'ronienton 

7 

0 

- 

103 

Supramentale 

+ 

4 

0 

- 

90 

Stomlon 

+ 

11 

0 

- 

71 

Subnaaale 

\ 

12 

0 

- 

I'ronaaale 

■f 

27 

0 

- 

35 

Mldnaaale 

f 

14 

0 

1/ 

Selllon 

0 

0 

0 

Glabella 

0 

0 

4- 

13 

frontal  +1 

- 

3 

0 

+ 

26 

tVontal  >2 

- 

7 

0 

+ 

35 

h'rontal  +3 

- 

10 

0 

4- 

44 

J'rontal  ^4 

- 

15 

0 

+ 

53 

fyontal  *^5 

- 

20 

0 

k 

61 

J 


Table  6,  Three-Dimensional  Data  Points  Of  Female  Subject  K-04 

( millimeters ) 


Right  Lateral 


Left  Lateral 


Bilateral  Landmarks 


X Axis  Y Axis  2 Axis  X Axis  Y Axis  2 Axis 


Lateral  Canthvts 

- 

16 

- 

43 

- 

13 

- 

15 

+ 

45 

- 

9 

1 Medial  Canthus 

- 

10 

- 

13 

- 

13 

- 

10 

+ 

17 

- 

7 

Chellon 

- 

2 

- 

21 

- 

77 

- 

1 

+ 

22 

- 

70 

Conlon 

- 

61 

- 

53 

- 

90 

- 

57 

57 

- 

88 

Superior  Nose  Bue 

- 

9 

- 

10 

- 

7 

- 

10 

+ 

14 

- 

3 

I Middle  Nose  Base 

- 

4 

- 

14 

- 

28 

- 

5 

+ 

17 

- 

23 

1 Inferior  Nose  Base 

- 

3 

- 

16 

- 

48 

+ 

1 

+ 

16 

- 

41 

1 Superior  Nose  Bridge 

- 

2 

- 

5 

- 

2 

- 

3 

+ 

11 

- 

3 

1 Middle  Nose  Bridge 

+ 

5 

- 

8 

- 

25 

+ 

5 

+ 

9 

- 

19 

1 Inferior  Nose  Bridge 

+ 

13 

- 

8 

- 

44 

+ 

15 

+ 

10 

- 

40 

1 Superior  OrbltaJ.  Rim 

- 

8 

- 

27 

+ 

10 

- 

9 

+ 

31 

+ 

14 

1 Lateral  Orbital  fdm 

- 

32 

- 

54 

- 

8 

- 

34 

+ 

58 

- 

6 

1 Inferior  Orbital  Rim 

- 

9 

- 

27 

- 

25 

- 

9 

+ 

31 

- 

17 

1 Tragi on 

- 

89 

- 

70 

- 

34 

- 

85 

+ 

69 

- 

33 

1 Lateral  Zygomatic  Arch 

- 

54 

- 

67 

- 

27 

- 

51 

+ 

68 

- 

21 

Mldsagittal  Landmarks 


X Axis  Y Axis 


Z Axis 


Menton 

0 

0 

- 

114 

Promenton 

+ 

7 

0 

- 

102 

Supramentale 

+ 

3 

0 

- 

90 

Stomion 

+ 

10 

+ 

2 

- 

73 

Subnasale 

+ 

12 

+ 

2 

- 

54 

Pronasale 

+ 

29 

+ 

3 

- 

41 

Midnasale 

+ 

14 

+ 

1 

- 

18 

Sellion 

0 

0 

0 

Glabella 

- 

3 

0 

+ 

20 

Frontal  +1 

- 

8 

0 

+ 

36 

Frontal  +2 

- 

12 

0 

+ 

43 

Frontal  +3 

17 

0 

+ 

51 

Frontal  +4 

- 

23 

0 

+ 

59 

Frontal  +5 

- 

29 

0 

+ 

65 

F 


Table  7*  Three-Dlmenalonal  Data  Pointa  Of  Female  Subject  F-06 

(mllllmetara) 


Right  Lateral  Left  Lateral 


Bilateral  Landmarks 

X Ajds 

Y Jbds 

Z Axis 

X Axis 

Y Axis 

Z Axis 

Lateral  Canthus 

24 

44 

•m 

9 

20 

+ 

48 

8 

Medial  Canthua 

15 

12 

12 

- 

14 

+ 

15 

- 

10 

Cheliotf^ 

- 

6 

23 

- 

72 

- 

10 

+ 

31 

- 

71 

Gonlon 

- 

61 

- 

57 

- 

92 

- 

68 

+ 

61 

- 

92 

Superior  Nose  Base 

- 

12 

- 

9 

- 

12 

- 

13 

+ 

11 

- 

10 

Middle  Nose  Base 

- 

4 

- 

14 

- 

25 

- 

4 

+ 

18 

- 

23 

Inferior  Nose  Base 

- 

1 

- 

15 

- 

43 

- 

2 

+ 

20 

- 

38 

Superior  Nose  Bridge 

- 

3 

- 

5 

- 

7 

- 

4 

+ 

9 

- 

5 

Middle  Nose  Bridge 

+ 

4 

- 

7 

- 

21 

+ 

2 

+ 

11 

- 

20 

Inferior  Nose  Bridge 

16 

- 

10 

- 

37 

+ 

15 

+ 

16 

- 

35 

Superior  Orbital  Rim 

- 

5 

- 

26 

+ 

8 

- 

7 

+ 

32 

+ 

10 

Lateral  Orbital  Rim 

- 

38 

- 

56 

- 

7 

35 

+ 

59 

- 

6 

Inferior  Orbital  Rim 

- 

12 

- 

26 

- 

21 

- 

12 

+ 

32 

- 

18 

lh*aglon 

- 

92 

- 

70 

- 

25 

- 

93 

+ 

72 

- 

27 

Lateral  2ygomatlo  Arch 

24 

* 

44 

9 

20 

+ 

46 

* 

8 

Mldsaglttal  Landtnarks 

X Axis 

Y Axis 

Z Axis 

Menton 

0 

0 

- 

115 

Promenton 

+ 

8 

0 

- 

97 

Supramentsde 

+ 

6 

0 

- 

87 

Stomlon 

+ 

11 

+ 2 

- 

69 

Subnasale 

+ 

14 

+ 2 

- 

48 

Pronasale 

+ 

25 

+ 2 

- 

34 

Mldnasale 

+ 

9 

+ 1 

- 

18 

Sellion 

0 

0 

0 

Glabella 

0 

0 

10 

Frontal  +1 

- 

3 

0 

+ 

21 

Frontal  +2 

- 

7 

0 

+ 

30 

Frontal  +3 

- 

10 

0 

+ 

38 

Frontal  +4 

- 

14 

0 

+ 

47 

Frontal  +5 

20 

0 

+ 

57 

4 


i 


i 

i 

1 


§ 


i 

I 

A-7 


i 
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Tabl«  8.  Thres-Dlmenslonal  Data  Points  Of  Pansle  Subjoot  r-03 

( rollllmetaa*s ) 


Rl^t  listorsl 


Loft  Lstoral 


Tabl«  9.  Threa~Dlman8ioQal  Data  F>ol&ta  Of  Female  Subject  F-15 

(nlUlmeteare) 


Right  Lateral 


Left  Lateral 


Bilateral  Landmarka 


Lateral  Cacthua 
Medial  Canthvia 
Chellon 
Gonlon 

S\:qperlor  Noae  Baae 
Middle  Noae  Baae 
Inferior  Noae  Baae 
Si^erlor  Noae  Bridge 
Middle  Noae  Bridge 
Inferior  None  Bridge 
^tqperlor  Orbital  Bln 
Lateral  Orbital  Rim 
Inferior  Orbital  Rim 
Traglon 

Lateral  Zygomatio  Aroh 


iittal  Landmarka 


Menton 

Fromenton 

Su|)ramentale 

Stomlon 

Subnaaale 

Pronaaale 

Mldnaaale 

Selllon 

Glabella 

Frontal  +1 

Frontal  +2 

Frontal  +3 

Frontal  +4 

Frontal  +5 


Axla 

Y Axla 

Z Axla 

X Axla 

Y Axla 

z Axla 

26 

50 

17 

22 

+ 

46 

. 

19 

14 

- 

17 

- 

17 

- 

15 

+ 

15 

- 

16 

9 

- 

26 

- 

78 

- 

8 

♦ 

26 

- 

77 

72 

- 

56 

- 

92 

- 

63 

+ 

58 

- 

98 

15 

- 

13 

- 

13 

- 

14 

+ 

11 

- 

11 

6 

- 

19 

- 

31 

- 

5 

+ 

16 

- 

29 

3 

- 

18 

- 

50 

- 

3 

+ 

17 

- 

46 

6 

- 

11 

- 

6 

- 

6 

+ 

9 

- 

3 

5 

- 

12 

- 

27 

+ 

3 

10 

- 

25 

16 

- 

15 

- 

46 

+ 

14 

+ 

12 

- 

43 

10 

- 

30 

+ 

6 

- 

10 

31 

9 

39 

- 

60 

- 

15 

- 

34 

+ 

60 

- 

16 

12 

- 

30 

- 

27 

- 

12 

+ 

31 

- 

28 

100 

- 

71 

- 

33 

- 

94 

74 

- 

37 

63 

• 

69 

25 

59 

-f 

71 

29 

Ajda 

Y Axla 

Z Axla 

0 

0 

117 

7 

0 

- 

107 

1 

0 

- 

95 

7 

- 

2 

- 

77 

11 

- 

1 

- 

54 

28 

0 

- 

43 

17 

- 

2 

22 

0 

0 

0 

0 

0 

+ 

14 

5 

0 

+ 

25 

9 

0 

+ 

34 

14 

0 

+ 

44 

19 

0 

+ 

52 

25 

0 

60 

r 


Table  10»  Three-Dinenslonal  Data  Points  Of  Female  Subject  F-12 


Bllatarsl  IjaDdswrks 

Right 

( mllllmatera ) 

Lateral 

Left 

Lateral 

X Ajda 

Y Axla 

Z Axla 

X Axla 

Y Axla 

Z Axla 

Lateral  Canthua 

17 

_ 

49 

16 

18 

+ 

46 

18 

Medial  Canthua 

- 

9 

- 

19 

- 

17 

- 

10 

+ 

16 

- 

18 

Challon 

- 

11 

- 

24 

- 

79 

- 

13 

+ 

24 

- 

78 

Gonlon 

- 

72 

- 

S9 

- 

86 

- 

76 

+ 

55 

- 

84 

Sv^arior  Noaa  Baae 

- 

9 

- 

14 

- 

14 

- 

11 

11 

- 

14 

Middle  Noaa  Baae 

- 

5 

- 

17 

- 

33 

- 

5 

+ 

16 

- 

33 

Inferior  Noaa  Baaa 

- 

4 

- 

16 

- 

50 

- 

5 

+ 

18 

- 

49 

Superior  Noaa  Bridge 

- 

3 

- 

9 

- 

9 

- 

3 

+ 

6 

- 

7 

Middle  Noaa  Bridge 

+ 

5 

- 

10 

- 

29 

+ 

3 

+ 

9 

29 

Inferior  Noaa  Bridge 

+ 

14 

- 

13 

- 

48 

+ 

14 

+ 

13 

- 

47 

Superior  Orbital  Rim 

3 

- 

33 

+ 

7 

- 

4 

31 

+ 

5 

Lateral  Orbital  Rim 

- 

29 

- 

60 

- 

12 

- 

30 

+ 

57 

.. 

13 

Inferior  Orbital  Rim 

- 

8 

- 

33 

- 

28 

- 

8 

+ 

31 

- 

26 

th'aglon 

- 

91 

- 

73 

- 

35 

- 

94 

+ 

68 

38 

Lateral  Zygomatlo  Aroh 

- 

61 

- 

70 

- 

24 

- 

54 

+ 

66 

- 

23 

Midaaglttal  Landmarka 

X Axla 

Y Axla 

Z Axla 

Menton 

0 

0 

•a 

118 

Promenton 

+ 

3 

0 

- 

94 

Supramentale 

4 

0 

- 

77 

StoBiion 

+ 

6 

+ 

3 

- 

60 

Subnaaale 

27 

+ 

3 

- 

49 

ITonaaale 

14 

+ 

3 

- 

26 

Mldnaaale 

1 

+ 

2 

— 

14 

Sellion 

0 

0 

0 

Glabella 

+ 

1 

0 

11 

Frontal  +1 

+ 

1 

0 

+ 

23 

Frontal  +2 

♦ 

1 

0 

33 

Frontal  -•'3 

+ 

2 

0 

44 

Frontal  -t-d 

- 

4 

0 

53 

Frontal  +5 

- 

9 

0 

+ 

61 

i 

1 

I 

'i 

' \ 


/ 
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Table  12.  Tliree-Dlmensional  Data  Points  Of  Male  Subject  M-28 

(mlUimetere) 


Right  Lateral 


Left  Lateral 


Bilatearal  Landmarks 

X Axis 

Y Axis 

Z Axis 

X Axis 

Y Aids 

Z Axis 

Lateral  Canthus 

22 

_ 

47 

. 

9 

20 

+ 

47 

8 

Medial  Canthus 

- 

13 

- 

16 

- 

9 

- 

11 

+ 

18 

- 

7 

Chelion 

- 

11 

- 

22 

- 

72 

- 

9 

+ 

27 

- 

68 

Gonion 

- 

83 

- 

61 

- 

86 

- 

83 

+ 

62 

- 

88 

Superior  Nose  Base 

- 

11 

- 

12 

- 

6 

- 

8 

+ 

12 

* 

3 

Middle  Nose  Base 

- 

6 

- 

17 

- 

24 

- 

4 

+ 

21 

* 

23 

Inferior  Nose  Base 

- 

4 

- 

17 

- 

46 

- 

2 

+ 

19 

42 

Superior  Nose  Bridge 

- 

4 

- 

7 

- 

2 

- 

2 

+ 

8 

+ 

2 

Middle  Nose  Bridge 

+ 

5 

- 

9 

- 

22 

+ 

7 

+ 

10 

19 

Inferior  Nose  Bridge 

15 

- 

13 

- 

43 

+ 

17 

+ 

14 

38 

Stqperlor  Orbital  Pirn 

- 

4 

- 

34 

+ 

8 

- 

1 

+ 

33 

+ 

10 

Lateral  Ck'bltal  rdm 

- 

38 

- 

60 

- 

10 

- 

34 

+ 

59 

7 

Inferior  Orbital  Rim 

- 

11 

- 

34 

- 

21 

- 

11 

+ 

33 

13 

Tragi on 

- 

100 

- 

74 

- 

25 

- 

99 

+ 

75 

23 

Lateral  Zygonatio  Arch 

ee 

74 

14 

— 

64 

+ 

75 

- 

13 

Midsagittal  Landmarks 

X Axis 

Y Axis 

Z Axis 

Menton 

0 

0 

110 

Promenton 

+ 

9 

0 

* 

100 

Supramentale 

+ 

2 

0 

- 

83 

Stomion 

+ 

6 

+ 

2 

- 

71 

Subnasale 

+ 

8 

2 

* 

53 

Pronasale 

+ 

29 

+ 

2 

- 

42 

Midnasale 

+ 

14 

+ 

2 

20 

Selllon 

0 

0 

0 

Glabella 

+ 

3 

0 

+ 

19 

nrontal  +1 

1 

0 

+ 

33 

Frontal  +2 

- 

1 

0 

+ 

43 

Frontal  +3 

- 

5 

0 

+ 

53 

Frontal  +4 

- 

11 

0 

+ 

62 

Frontal  +5 

- 

17 

0 

+ 

70 

Tftble  13a  Dii'tfc  PolntB  Of  MbIo  Subj*ot  M“18 

(nlllimetorB) 


Right  LfctairBl 

X AjdB  Y AadB  7'  Aria 


Lateral  CanthuB 
Medial  Canthua 
Cheliozi 
Gonioa 

Superior  Noae  Raae 
Middle  Nobb  Baae 
Inferior  Noae  Baae 
Sx^erior  Noae  Bridge 
Middle  Noae  Bridge 
Inferior  Noae  Bridge 
Superior  Orbital  Ria 
Lateral  Orbital  Rim 
Inferior  Orbital  Ria 
Tragion 

Lateral  Zygoaatio  iroh 


Left  Lateral 


V V JlJAM. 


50 

- 

10 

- 

27 

•f 

40 

- 

14 

16 

- 

11 

- 

16 

♦ 

19 

- 

6 

27 

- 

75 

- 

13 

■f 

25 

- 

72 

60 

- 

91 

- 

72 

♦ 

58 

- 

80 

13 

- 

9 

- 

15 

4- 

14 

- 

6 

20 

- 

28 

- 

12 

4 

ao 

- 

26 

17 

- 

46 

- 

10 

4 

17 

- 

43 
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Table  15,  Three-Dimensional  Data  Points  Of  Male  Subject  M-09 

( millimeters ) 
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Tabl«  le.  Threa-Dimanslonal  Data  Points  Of  Male  Subject  M-30 

(millimeters} 
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Table  19.  Huree-Dimeiiflional  Data  Points  Of  Male  Subject  M-06 

(inlllimeterB ) 
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Tabl«  20.  Thr«*-Dlm«ntlonal  Data  Points  Of  Mala  Subjsot  M-29 

(mlllimetsirs) 
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Tabla  21*  Three-Dimenaional  Data  Points  Of  Male  Subject  M-IP 

(millimeters) 
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+ 

16 

- 

14 

- 

39 

+ 

13 

4- 

13 

- 

39 

1 Superior  Orbital  Rim 

- 

6 

- 

33 

+ 

5 

- 

7 

4- 

30 

4- 

7 

! Lateral  Orbital  Rim 

- 

39 

- 

65 

- 

10 

- 

39 

+ 

58 

- 

10 

Inferior  Orbital  Rim 

- 

12 

- 

33 

- 

23 

- 

12 

4- 

30 

- 

21 

Traglon 

- 

94 

- 

76 

- 

33 

- 

98 

4- 

76 

- 

34 

Lateral  Zygomatio  Aroh 

• 

60 

75 

27 

— 

62 

4- 

69 

•• 

18 

Mldsaglttal  Landmarks 

X Axis 

Y Axis 

Z Axis 

Menton 

0 

0 

- 

120 

Promenton 

4- 

8 

0 

106 

Supranentale 

4- 

8 

0 

- 

94 

Stomion 

4- 

ID 

0 

• 

73 

Subnasale 

4- 

12 

0 

- 

50 

Pronasale 

4- 

25 

+ 1 

38 

Midnasale 

4- 

10 

+ 1 

19 

Sellion 

0 

0 

0 

Glabella 

4- 

1 

0 

4- 

17 

JVontal  +1 

- 

4 

0 

4- 

29 

Frontal  +2 

- 

8 

0 

+ 

38 

Frontal  +3 

- 

12 

0 

+ 

47 

Frontal  +4 

- 

16 

0 

4- 

56 

Frontal  +5 

- 

20 

0 

+ 

65 

i 


Table  22.  'nuree-Dlnenalonal  Data  Points  Of  Mala  Subjaot  M-23 

(mllllaistsrs) 


Rljht  Latafal  Left  Lateral 


Bilateral  Landmarks 

X Axis 

Y Axis 

Z Axis 

X Axis 

Y Axis 

Z Axis 

Lateral  Canthus 

22 

40 

15 

20 

•f 

46 

13 

Medial  Canthus 

- 

14 

- 

18 

- 

13 

- 

14 

16 

10 

Chelion 

- 

11 

- 

29 

- 

82 

- 

10 

♦ 

26 

- 

80 

Coni on 

- 

83 

- 

67 

- 

98 

- 

84 

■f 

61 

97 

Superior  Nose  Base 

- 

12 

- 

14 

- 

9 

- 

11 

4- 

12 

- 

7 

Middle  Nose  Base 

- 

4 

- 

21 

- 

30 

- 

3 

+ 

19 

• 

28 

Inferior  Nose  Base 

- 

2 

- 

23 

- 

47 

- 

3 

♦ 

20 

47 

Superior  Nose  Bridge 

- 

5 

- 

10 

- 

6 

- 

4 

•f 

8 

• 

5 

Middle  Nose  Bridge 

6 

- 

14 

- 

26 

•f 

8 

•f 

13 

- 

24 

Inferior  Nose  Bridge 

+ 

19 

- 

18 

- 

44 

•f 

19 

+ 

15 

39 

Stq)erior  orbital  Rim 

- 

6 

- 

34 

■f 

6 

- 

3 

4- 

30 

4- 

8 

Lateral  Orbital  Ria 

- 

40 

- 

65 

- 

16 

37 

4- 

61 

12 

Inferior  Orbital  Rim 

- 

12 

- 

34 

- 

22 

12 

4- 

30 

- 

20 

Tragi on 

- 

95 

- 

73 

- 

35 

- 

97 

+ 

73 

- 

34 

Lateral  Zygomatio  Aroh 

- 

67 

- 

75 

- 

34 

- 

65 

4- 

70 

- 

30 

Mldaaglttal  Landmarks 

X Axis 

Y Axis 

Z Axis 

Menton 

0 

0 

124 

Promenton 

4* 

7 

0 

- 

110 

Supramentale 

- 

4 

0 

- 

98 

Stomion 

♦ 

7 

- 2 

- 

83 

Subnasale 

4- 

13 

3 

- 

58 

Fronasale 

4- 

32 

- 2 

- 

42 

Midnasale 

4- 

14 

- 4 

- 

22 

Sellion 

0 

0 

0 

Glabella 

4- 

2 

0 

4- 

20 

Frontal  +1 

- 

3 

0 

4- 

33 

Frontal  +2 

- 

9 

0 

4 

41 

Frontal  +3 

- 

14 

0 

4 

50 

Frontal  +4 

- 

18 

0 

4 

58 

Frontal  +5 

24 

0 

4 

66 

Table  23.  Thrae-Olmenelonel  Data  Points  Of  Male  Subject  M-27 

( millimeters ) 


Right  Lateral 


Left  Lateral 


Bilateral  Landmarks 


X Axis  Y Axis  Z Axis 


X Axis 


Y Axis  Z Axis 


Table  24.  Three-Dimensional  Data  Points  Of  Male  Subject  M-14 


Bilateral  Landmarks 

Right 

(millimeters) 

Lateral 

Left 

La+eral 

X Axis 

Y Axis 

Z Axis 

X Axis 

Y Axis 

Z Axis 

Lateral  Csuithus 

28 

50 

18 

25 

4- 

50 

12 

Medial  Canthus 

- 

15 

- 

17 

- 

17 

- 

15 

+ 

18 

- 

13 

Chelion 

- 

8 

- 

28 

- 

85 

- 

8 

+ 

31 

- 

80 

Gonlon 

- 

72 

- 

66 

- 

104 

- 

77 

+ 

66 

- 

104 

Superior  Nose  Base 

- 

15 

- 

13 

- 

12 

- 

15 

+ 

15 

- 

7 

Middle  Nose  Base 

- 

6 

- 

21 

- 

31 

- 

7 

24 

- 

29 

Inferior  Nose  Base 

+ 

2 

- 

18 

- 

51 

+ 

1 

+ 

21 

- 

47 

Superior  Nose  Bridge 

- 

5 

- 

10 

- 

6 

- 

8 

+ 

12 

- 

3 

Middle  Nose  Bridge 

+ 

7 

- 

10 

- 

27 

+ 

4 

+ 

16 

- 

25 

Inferior  Nose  Bridge 

+ 

22 

- 

12 

- 

45 

+ 

21 

+ 

18 

- 

43 

Sxtperlor  Orbital  Rim 

- 

9 

- 

33 

+ 

2 

- 

10 

+ 

36 

+ 

7 

Lateral  Orbital  Rim 

- 

43 

- 

62 

- 

16 

- 

41 

+ 

63 

- 

11 

Inferior  Orbital  Rim 

- 

15 

- 

33 

- 

29 

- 

15 

•f 

36 

- 

25 

Tragi on 

- 

107 

- 

74 

- 

43 

- 

107 

+ 

77 

- 

39 

Lateral  Zygomatic  Arch 

- 

65 

- 

74 

- 

32 

- 

61 

76 

- 

31 

Mldsaglttal  Landmarks 

X Axis 

Y Axis 

Z Axis 

Menton 

0 

0 

- 

126 

n*omenton 

+ 

0 

0 

- 

112 

Sx^amentale 

+ 

3 

0 

- 

98 

Stomlon 

+ 

12 

+ 

2 

- 

82 

Subnasale 

18 

+ 

3 

- 

62 

Pronasale 

+ 

36 

+ 

5 

- 

44 

Mldnasale 

+ 

19 

3 

- 

21 

Sell! on 

0 

0 

0 

Glabella 

- 

1 

0 

+ 

14 

fY*ontal  -t-l 

- 

8 

0 

+ 

26 

frontal  +2 

- 

12 

0 

35 

Frontal  +3 

- 

17 

0 

+ 

43 

frontal  +4 

- 

21 

0 

+ 

50 

Frontal  +5 

- 

26 

0 

4 

58 

Tkble  25» 


Thre«-Dlmau8ional  Data  Point.  Of  Mai.  Sul^^wt  »W)7 
(Billlmatar.) 


Bilatefal  Landwarlw  _ 

Lateral  Caathu. 

Medial  Canthue 

Chellon 

Gonlon 

Superior  No.e  Base 
Middle  Noee  Base 
Inferior  No.e  Baee 
Superior  Noee  Bridge 
Middle  No.e  Bridge 
Inferior  No.e  Bridge 
’Superior  i^bital  Riw 
Lateral  ca’bltal  Rim 
Inferior  Orbital  Rim 
Traglon 

Lateral  "ygomatlo  Aroh 


NAd.aJlttal  Landmark. 

Menton 

rromenton 

Supramentale 

S torn! on 

Subna.ale 

fYonasale 

Midnaaale 

.-'ellion 

Glabella 

Prontal  +1 

rrontal  *2 

rrontal  +3 

jTon'.al 

fTontal  *^5 


Right  Latwal 


X Alda  Y Axl. 


- 24 

- 14 

- 3 

- 72 

- 12 

- 5 
2 

. 4 

+ 6 
+ 18 

- 6 

- 39 

- 13 

- 97 

- 70 


0 

+ 6 

* 7 
+ 10 

♦ 14 

+ 31 

+ 15 

0 

- 1 

- 7 

- 14 

- 20 

- 26 
- 33 


- 52 

- 18 

- 30 

- 62 

- 13 

- 19 

- 19 

- 8 

- 9 

- 12 

- 34 

- 63 

- 34 

- 73 

- 73 


0 

0 

0 

- 1 

+ 4 

+ 2 

^ 4 

0 
0 
0 
0 
0 
0 
0 


2 Ajda 

- 13 

- 11 
- 81 

- 97 

- 10 

~ 30 

- 48 

~ 5 

~ 27 

- 41 
+ 8 

- 13 

- 26 

- 33 

- 21 


Z Axle 

- 126 

- 115 

- 103 

- 79 

- 55 

- 41 

- 23 

0 

+ 23 

+ 36 

+ 45 

+ 54 

+ 61 
+ 09 


X Ayia  Y Axle 


l.eft  Lateral 

X Aada  Y AJd. 

-24  +50 

-13  +17 

- 4 +26 

_ -4  + 59 

- 12  +13 

- 4 +17 

+ 4 +18 

_ 5 +8 

+ 4 +12 

+15  +17 

_ 0 +33 

_ 37  +58 

- 13  +33 

_ 08  +66 

_ +68 


Z Jbd. 

- 14 

- 8 

- 79 

- 95 

- 5 

- 26 

- 46 

- 1 

- 23 

- 39 
+ 10 

- 14 

- 23 

- 35 

- 23 


A-25 


Bilateral  Landmarks 

X Axis 

Y 

Axis 

la 

Axis 

X Axis 

Y 

Axis 

1^ 

Axis 

Lateral  Canthus 

21 

50 

T 

10 

. 

19 

+ 

47 

12 

Medial  Canthus 

- 

13 

- 

16 

- 

11 

- 

12 

+ 

12 

- 

10 

Cbellon 

- 

11 

- 

29 

- 

80 

- 

10 

+ 

24 

- 

80 

Coni on 

- 

83 

- 

79 

- 

89 

- 

85 

71 

92 

Superior  Nose  Base 

- 

11 

- 

12 

- 

6 

- 

11 

12 

- 

6 

Middle  Nose  Base 

- 

7 

- 

19 

- 

28 

- 

■? 

+ 

16 

- 

27 

Inferior  Nose  Base 

- 

7 

- 

24 

- 

46 

- 

6 

+ 

18 

- 

48 

Superior  Nose  Bridge 

- 

5 

- 

9 

- 

4 

- 

3 

+ 

3 

- 

3 

Middle  Nose  Bridge 

+ 

3 

- 

11 

- 

26 

+ 

3 

4- 

7 

- 

24 

Ixiferlor  Nose  Bridge 

+ 

17 

- 

17 

- 

46 

+ 

17 

+ 

12 

- 

45 

Superior  Orbital  Rim 

- 

1 

- 

33 

+ 

11 

0 

+ 

30 

11 

Lateral  Orbital  Rim 

- 

37 

- 

66 

- 

7 

- 

34 

+ 

65 

10 

Inferior  Orbital  Rim 

- 

10 

- 

33 

- 

26 

- 

10 

+ 

30 

- 

23 

Traglon 

- 

98 

- 

81 

- 

30 

- 

100 

■f 

77 

34 

Lateral  ^ygomatlo  Arob 

- 

64 

- 

78 

- 

17 

- 

67 

+ 

76 

- 

15 

(Udsagittal  Landmarks 

X Axis 

Y Axis 

Axis 

Menton 

0 

0 

mm 

126 

Promenton 

+ 

4 

0 

- 

116 

Supramentale 

0 

0 

- 

101 

Stomion 

+ 

7 

- 2 

- 

82 

Subnasale 

9 

- 3 

- 

58 

Pronasale 

+ 

28 

- 3 

- 

45 

Midnasale 

+ 

12 

- 2 

- 

23 

Sellion 

0 

0 

0 

Glabella 

'3 

0 

+ 

18 

Frontal  +1 

- 

1 

0 

+ 

31 

rrontiO.  +2 

- 

5 

0 

+ 

40 

BYontal  +3 

- 

10 

0 

+ 

50 

Frontal  +4 

- 

15 

0 

50 

Frontal  +5 

- 

21 

0 

+ 

67 

A-26 


T«bl«  27«  'nu*e»-I>!Lnttn>ional  Oftt*  Points  Of  M»l«  Subject  M>21 


Bileterel  liendmerka 

Right 

(millimeters) 

Lateral 

Left  Lateral 

X Axis 

Y Axis 

- 

Axis 

X 

Axis 

Y Axis 

2 Axis 

Lntersl  Ceuthua 

21 

52 

13 

20 

+ 

49 

14 

Mediel  Canthus 

- 

10 

- 

20 

- 

13 

- 

10 

4 

15 

- 

11 

Cbelion 

- 

14 

- 

33 

- 

80 

- 

18 

4- 

27 

- 

79 

Gonlon 

- 

81 

“ 

- 

88 

- 

73 

+ 

64 

- 

94 

Superior  Nose  Base 

- 

10 

- 

13 

- 

11 

- 

10 

+ 

10 

- 

8 

Middle  Nose  Base 

- 

4 

- 

22 

- 

26 

- 

5 

+ 

20 

- 

27 

Inferior  Nose  Base 

- 

2 

- 

25 

- 

47 

- 

5 

4 

20 

- 

46 

Supirior  Nose  Bridge 

- 

2 

- 

10 

- 

7 

- 

2 

+ 

5 

- 

5 

Middle  Nose  Bridge 

+ 

7 

- 

12 

- 

24 

+ 

4 

4 

11 

- 

24 

Inferior  Nose  Bridge 

+ 

19 

- 

16 

- 

44 

■t 

17 

4 

13 

42 

Superior  Orbital  Rim 

0 

- 

36 

+ 

6 

+ 

3 

4 

30 

+ 

5 

Lateral  Orbital  Rim 

- 

36 

- 

66 

- 

6 

- 

34 

4 

63 

- 

o 

Inferior  Orbital  Rim 

- 

9 

- 

36 

24 

- 

9 

4 

30 

- 

23 

Tragloti 

- 

105 

- 

78 

- 

35 

- 

105 

4 

■’7 

•m 

33 

Lateral  "ygomatio  Arch 

- 

68 

- 

80 

23 

- 

66 

4 

78 

- 

24 

btidsagittal  Landmarks 

X Axle 

Y Axis 

Axis 

Menton 

0 

0 

•a 

127 

Pronenton 

4 

8 

0 

- 

112 

Suprsnentale 

4 

2 

0 

- 

98 

Stomion 

4 

6 

- 2 

- 

82 

SubnsMale 

4 

11 

- 2 

- 

54 

iVonasale 

4 

27 

+ 1 

- 

43 

Midnasale 

4 

12 

- I 

- 

23 

Sellion 

0 

0 

0 

Glabella 

4 

6 

0 

4 

11 

rrontal  +1 

4 

4 

0 

4 

23 

frontal  +2 

4 

2 

0 

4 

33 

Frontal  +3 

- 

1 

0 

4 

42 

Frontal  +4 

- 

5 

0 

4 

52 

Frontal  +5 

- 

10 

0 

4 

60 

. 

I A-27 


Table  28.  Three-DlmenBlonal  Data  Polnte  Of  Male  Subject  M-25 

( millimeters ) 


Right  Lateral 


Left  Lateral 


Bilateral  Landaerke 


X Aade 


Y Axis 


Z Axis 


X Axis 


Y Axis 


Z Axis 


Lateral  Canthus 

- 

23 

- 

55 

- 17 

23 

+ 

47 

20 

Medial  Canthus 

- 

15 

- 

19 

- 15 

15 

+ 

16 

13 

Chelion 

- 

15 

- 

32 

- 84 

— 

16 

+ 

26 

81 

Gonlon 

- 

78 

- 

77 

- 88 

79 

+ 

61 

96 

Superior  Nose  Base 

- 

12 

- 

13 

- 10 

12 

+ 

10 

8 

Middle  Nose  Base 

- 

8 

- 

21 

- ,31 

... 

8 

+ 

17 

33 

Inferior  Nose  Base 

- 

9 

- 

20 

- 47 

9 

+ 

16 

47 

Superior  Nose  Bridge 

- 

4 

- 

9 

6 

5 

+ 

6 

4 

Middle  Nose  Bridge 

+ 

3 

- 

12 

- 26 

+ 

5 

6 

26 

Inferior  Nose  Bridge 

+ 

13 

- 

16 

- -44 

+ 

13 

+ 

11 

43 

Superior  Orbital  Rim 

0 

- 

35 

+ 6 

1 

+ 

29 

+ 

4 

Lateral  Orbital  Rim 

- 

41 

- 

69 

~ 13 

42 

■f 

63 

15 

Inferior  Orbital  Rim 

- 

13 

- 

35 

~ 28 

13 

+ 

29 

30 

Tragion 

- 

97 

- 

81 

- 28 

98 

+ 

75 

31 

Lateral  Zygomatic  Arch 

* 

71 

79 

- 17 

- 

71 

+ 

76 

- 

20 

Midsagittal  Landmarks 

X Axis 

Y Axis 

Z Axis 

Menton 

0 

0 

- 131 

FTomenton 

+ 

8 

0 

- 118 

S\9ramentalo 

1 

0 

- 104 

StoBiion 

■r 

5 

- 

1 

- 81 

Subnasale 

+ 

8 

- 

2 

- 56 

Pronasale 

+ 

27 

«- 

3 

- 46 

Midnasale 

■f 

11 

- 

2 

- 23 

Selllon 

0 

0 

0 

Glabella 

+ 

3 

0 

+ 12 

Frontal  +1 

2 

0 

+ 24 

Frontal  +2 

•f 

3 

0 

+ 34 

Frontal  +3 

0 

0 

+ 44 

Frontal  +4 

- 

5 

0 • 

+ 54 

Frontal  +5 

- 

9 

0 

+ 61 

i 


lii 


i 


Table  29,  Three-Pimenslonal  Data  Points  Of  Male  Snb.ieot  M-22 

( millimetecrs ) 


Right  Lateral Left  Lateral 


Bilateral  Landmarka 

X Axis 

Y 

Axis 

Axis 

A 

Axis 

Y Axis 

Z Axis 

Lateral  Canthus 

_ 

19 

48 

. 

15 

19 

' + 

46 

12 

Medial  Canthus 

- 

16 

- 

17 

- 

16 

- 

15 

+ 

16 

- 

13 

Chelion 

- 

7 

31 

- 

85 

- 

6 

+ 

28 

- 

82 

Gold  on 

- 

79 

- 

68 

- 

103 

- 

86 

+ 

65 

- 

97 

Superior  Nose  Base 

- 

15 

- 

15 

- 

14 

- 

12 

+ 

13 

- 

11 

Middle  Nose  Rase 

- 

8 

- 

24 

- 

33 

- 

8 

+ 

21 

- 

2s> 

Inferior  Nose  Rase 

- 

7 

- 

25 

- 

48 

- 

7 

' + 

23 

- 

45 

Superior  Nose  "bridge 

- 

5 

- 

12 

- 

9 

- 

6 

+ 

10 

- 

5 

Middle  Nose  Bridge 

+ 

1 

- 

16 

- 

30 

+ 

4 

+ 

12 

- 

25 

Inferior  Nose  Bridge 

t- 

13 

- 

19 

- 

48 

14 

#: 

14 

- 

43 

Superior  Orbital  Rim 

- 

3 

- 

33 

4 

- 

2 

31 

9 

Lateral  Orbital  Rim 

- 

37 

- 

65 

- 

15 

- 

"35 

+ 

62 

- 

12 

Inferior  Orbital  Rim 

- 

12 

- 

33 

- 

26 

- 

12 

+ 

31 

- 

25 

Traglon 

- 

92 

- 

81 

~ 

34 

- 

94 

79 

- 

31 

Lateral  Zygomatic  ^ch 

- 

65 

- 

78 

~ 

34 

- 

65 

•f 

75 

- 

34 

1 

i 


Midsagittal  Landmarks 

X Axis 

Y Axis 

JL 

Axis 

Menton 

0 

0 

135 

Promenton 

+ 

8 

0 

121 

Supramentale 

+ 

2 

0 

105 

Stomion 

+ 

7 

- 3 

- 

82 

Subnasale 

+ 

8 

- 3 

58 

Pronasale 

+ 

26 

4 

47 

Midnasale 

+ 

14 

3 

- 

24 

Sellion 

0 

0 

0 

Glabella 

0 

0 

+ 

14 

Frontal  +1 

- 

4 

0 

4- 

27 

Frontal  +2 

- 

9 

0 

4- 

35 

Frontal  +3 

- 

13 

0 

+ 

44 

Frontal  +4 

- 

18 

0 

+ 

53 

Frontal  +5 

- 

24 

0 

+ 

61 

A-29 


I 


Tftbl*  SO.  Thraa-Dlmantlonkl  Dftta  Point!  Of  Mnl*  Subjaot  M-16 

( mllllm«t«r! ) 


BiXnWnl  Lkndaark! 

Bitfht 

lieterel 

liOft 

lieterel 

X Axis 

Y Axi! 

^ AXli 

X Ajda 

Y Axil 

Z Axii 

lint«ral  Cnnthui 

30 

51 

18 

27 

■f 

47 

. 

21 

MoAlnl  Cnnthu! 

- 

14 

- 

19 

- 

18 

- 

17 

16 

- 

16 

Oiollon 

- 

12 

- 

29 

- 

ftJ 

- 

12 

* 

21 

- 

HV 

C.onlon 

- 

71 

- 

63 

- 

108 

- 

75 

60 
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